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(54) POWER SUPPLY CONTROLLER AND IMAGING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image forming 
device that can protect information being processed with 
a simple and inexpensive constitution, when AC power 
supply is turned off wrongly or service interruption occurs. 

SOLUTION: The imaging device, shown in Fig. 1, is 
provided with an active filter 14 which converts the AC 
voltage of the AC power supply 1 1 into a DC voltage, first 
and second DC-DC converters 15 and 16 which 
respectively convert the DC voltage converted by means 
of the filter 14 into voltages of prescribed levels and 
supply the converted voltages to an imaging engine 19 and 
an engine control means 18, and a power supply control 
means 1 7 which controls the operations of the converters 
15 and 16 and, at the same time, when the means 17 
detects the interruption of the AC power supply 11, stops 
the operation of the first DC-DC converter 1 5, so as to 
make the voltage supply to the engine control means 18 
from the second DC-DC converter 16 continuous for a 
fixed period of time. 
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H#«Fig#©SSH] 

[n«ni] Acm»»6flaesti*Ac«E*Dc 

M!±lcgt&tZ7i7v--< 774)\>5 b, 

ftflMH^Rfc^WfrTSD C/D CSSffa^ 
MED C/D ca»#S«0«f^*WIPf*«Mi | JW*S 
t, 

ME«WM»¥»tt» MB$ffl#&-?MEAC®$i©{R 
t&«3«R;£*iHLfc«ftfc. tOBDC/DCg»#«te 

MBDC/DCfflft#a*««W*c4:«1» 

m*m2l MED C/D C 
13137 * r •< 77 •< X'&WiZ tilt D C «E*|g 1 © 

ME7 f-f77-fW Tf SE»« tif= D C «EE&tOEffi 
i ©u^;v*9'h©M2©Wrt/©«Ett:g£g&l/Tv SO 

E*WW»#Sfc#tt*'* * 2 © D C/ D C 3 5//<- * 

ttewMMtP&BUv MiB^ta#ST*wiSAc@M©« 

t&OWBf*tttBUft«eic, MSSg2©DC/DC:a:y 
/ S- * ic £ S«WBft«fWB#B^«EO«»*-3t^ 
H»*S*8'«, MESH ©D C/D C3V/S-*© 

[R*K3] ftOEAffiMmMis ME$ffl#ST'M 
EAC«3fc©#«&©W«*fctBl/fc#&t^ *ail*©'7 

amass i tfc«if*5 2 tc&w,<Dtm»m&B 9 
I8EA cs^*>5K«&4tis a cmE*±mmw&k 

»Lfc^ MEDCffiE*£$U 
TauSA C«W)«IW)«»f*l)Ma"rsc. 

[81*9(5] tW37^^-f77 1 f/l/j'OA*«*iO* 
»*k A#fSE©a£^fcffiWi&S£5fcME7*T 
77* W«7i-f^ 77 ■< hZWm-Wt 

s. 



(2) #IB2 00 2-3 599 7 0 

A CWtfr&ttttSft* A C«EE*D CWEteSESWS 
7*7-477 4 h*t. 

ms.7 1 7- 4 77 4 )\>* T'mw&wc d c mE^m^ 

iftxv^yWJW^glfe^ftl&f * D C/D C«&*8 
MED C/D CKft^SOKi^MN'r ««iR*iffi¥IS 

mea c , m<D&m>wwi*mmz>&mfk£, 

jo ^{fflx.s 

MESiSftW#©«s ME^tB¥ST-MEA cmoft 

fgwwmmLrcm&ic. medc/dci^?-isk 

IM^-es^ MEDC/DC^^g^WTS 

[ffiga 7 3 ME D C / D C 
ME7*x*77*;«/*Tg&2*lfcDC«E*3ll© 

^ 1 ©D C/D C £> 
20 ffit27?T<f 77 4 >V£Z'$ZWiZtirz'D CIBEfcMESt 
i©u^;i/«fc5/h©^2©U^;i'©ffiEfc^LT, M 
EfNKx y s>vWW#«fc:fl«&r*8F 2 © D c/D c 3 

WK«www¥«ttN WBtttB*aTfiweAc«wo« 

«r^£U WEm 2©DC/DC3> 
/t- * * SMEftfcx yyy»W?i!N»tEOft» 
*-ffi»M«RS**'«. tOEJBlODC/DCny 
/ * ©Sftff «r#ih« t t fcft « t f 5 iS*^ 6 ic 
30 EffiOBftgrtSB. 

EA CSK©$IS©WW£fctflL;fcil-&t<:, MS*©® 

»nrai»j:rf3?a 7it?B£W8iS;^ , ;fc:5i>is^3 
■ mea c«»ifr6«»sn* a cwEz-g&m/mmz 

MffiVrclk, ttGDC«E*£jgU 
Mt3tMB#RB\ t<)EAC«a©^BHG6#*ttt&L 

TMEAc«©«^©^^tii-rsiit^#mfr 

[W*S10] ME7^rw77-f;l/^©A*HSfi© 
A^mE©ffi^tffl<tt^t%«<i:-5tcMfB7^ 
T4774h* Z®B?% 7 5 t- ■< 774 frZtm^WL 

[0 00 1] 

50 HfiHg^fflKKIU ^te^^KoTACffiMA^ 
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3 

[0 0 0 2] 

s i <07?st Ltii, ftnram (ups) smuts 

fc, S2c073)Si:tr{*, SiSX-l'yf-T-ACWifclZJ 
WWX-f >f-©*y/*7fl»te*3lr">TU U 

[000 3] 

[5Hl!WB»LJ:$k'r*MEI L*»tas<6, 

[0 0 0 4] *58SH*, ±EtC^T*5nfc«>©-P* 
[000 5] 

AC«ffi*DCfMEteS»«7***7'7*/l'*i:x 

I3E7* -< 77 -f T^si* tvfe d c ns.*m%. u 
Jl»«W^te*««»r*DC/DC*«¥iai:, S3 

ed c/d c^t^aottf^^MKi-rsttmmi^a 

fcs SflffiACIISOWt&iOWSr^Hl-rStttH^Stv 
fflett*M&¥S<^ ttEi*i&¥«-?ttGA c 

m»R«**'«» mkdc/dc«si#»*m«w-s 

[0 0 0 6] ±E5IMfc*tUfs 7*f<crj<<)W& 
A Ct8»#&«t&S*lS A C«E*D CWBEteS&U 
D C / D C W$&Wt&7 1 ? 4 77 4 to* •Zg&Ztlft 



(3) MH2 0 02-3599 7 0 

#gt?AC«SO«l&0«JBf*«ffibfe«^tes DC/ 

tfcfct), AC«w>«iw«a»f«nft«<rte*v^ 
K»frzmitet3^T, «nHDc/Dcsaft¥a^ w 

/DCny^-jit, Kfta7*f-w , 77w;l'^'??SgSS 
ftfc D C tSflE*fl3ES? 1 © WW* 5 'b<QW 2 <D U^/V 

tts MB»Hl*aT?t!IIBAC«iiO««<0«J(f**flil, 
fcig£te, i3EE£2<DDC/DC=i>'/<:-*fc:<fc5H3 

[0 0 0 8] ±E5S«fc.t:*tf£. I1CDC/DC3V 
/<-*M\ 7^rw77-f;V^T*^Sn/fcDCSE* 

C/DC3y^-^ti> 7^T-^77^;V^"PSS4Sn 
fcD CfBIIfcB 1 <DU"01>J: *>4^»^Z<0U</V(DWS. 

ffl¥«T»Ac«w«o«ttfti!wra)f*ttait/t»*k:, Jg2 

© D C / D C a y/t- * t J: S ftWJSP^a^SE© 

30 ; <- £ OWlftZ&ltZ itZCtlcZDs 7^t-<77-< 
^^©nyxy^fcSfastiftWHWSiacD C/D c 

'\©«EO«l&*-Si*iaWI«t«**. 

a«v we«ai#»pifleAcwiio«»©«)K*«ffl 
uf=«^fc> Kf^+o 7 3 70m***»»tt* * y ic 

WW^Stt. SJEttlB^ftTfMEA C 

[0 0 10] Sfcs H*9l4lc*«*»5RWtts S!*®1 
tc^s^tcfe^r, S0E7 77 •< , ;v*tt> M 
ea cm^&raiNrns a c«s«^ftSd£ft^icaE 

Slftll, bOED C«E«£AU WE^tt5#a«s 13 
EA C«2RO^S8a^*tttUtT«3EA Cf8«©« 

50 c^m<Qime>wm*>ikBir5ctic&*)s fs**^ois 



5 

[ooi i] tits m&mstefrfrz$®fi&* m$mi 

So n 

^«l*?tS(«xyi;y^ BuEfN»xy$;y*f|?J 

4AC«E*DC«Efcaan-r*7^r-r77-f;l/* 

Sl^OPOttBEteeglbT^ S8Efl«xy$;yfc,kffffl 
|5^xvv ? y^j|il¥g^^^«*& > r5 D C/D CiSft 

?s^s ttEDc/Dcaa»#a©«)fiF*Mw , r £®2£ 20 

88EACB»0«lftfl!>ffl»f«:ttflibfe*&^ fljiBDC 
E<D«»*-5tl*iai»««**^<, WED C/D CK 
[0033] ±EKW!fc £til& fWfcxy^yttBBW 

^x^77>r;v*ttACttiB^6fl«&«ti*AC«aE* 

DCBEtefflftU DC/DCKSt^a«7^r^^7 
^7l/^Tast*nfeDC«E*HfffiU^/l/0«ffJi:«Si 
Its f^«xy^y43<fctffW>xv>?y»Jt»#ak:*4f 

«t»u *to#attAc«»oflaw>«»f*ttfflu « 

SftfPJSU? a«\ D C / D C fflft#SO»flF*fWWt"a t 
t fe k:> a? A C «RO«*&o«IBf«rttfll bfc*i 

Dc/Dc*«#a»c**ft«xys;y«w¥a 

A^«EOfl«6S:"-*l«flB»««*»«> DC/DC 
m&®L*M®?&C-t\z&*>> A C«*<0§aWWB>r 40 

[0 0 14] gfc, |R«JH7lCj(p^Snntt. 18*316 
fcfrfr*SWBC*lr^T, KMEDC/DCWdWfttt, tt 
E7 * r -f 7*7 w ftfc D C ^E£l£ 1 <0 V 

^UOBflEfcKftbT. tOEfWxy$>yfc«»t*B 

10DC/DC3V/^fcs fflE7*r*77<r/V* 
*«B*nfcDC«E*iOESl O^i0^»2 
c!)U^;l/(0ttEfcae8lUTs ffleflM»xys;yfflffl#a 
fc«JM-SB2<&DC/DCny/Wi:x tu 50 



4$BB 2002-359970 
(5 

ea«wfww*a«, ME«a#a^wEAc«Ko«ie 

o«ffi*ttlHlfc*ftlc* tME»20DC/DCay^ 
- * fc <k 4 MEftBxy -y y »H»* R^MIffi©««* 
-«*n»«S**'«x MEBlODC/DCny* 

[0 0 15] ±E»Wte*tLtf. »l<DDC/DC3y 
7»7^77*fl>*Tg»Sft;fcDC»E* 
Wi ou-<^«EfcBJil/Tft«xys;yfc«lftU 
S20DC/DC3V/^^ 7^7^77^V£T 
R8S« ftfc D C BE*B 1 © A 5 /hO* 2<^)M 

asw^atiu *iB#aT?i«BAc*wo«i&o«iK* 

ftttibfeWfrfcU ^2<0DC/DCnyA-^tCj;4ft 
»xy$;yW®#a^o«Ec0«*&*--«^H»«^^ 
£^<, S l OD C/D C 3V/^#0»Mffil:«t 
scfcfc*!), 7*7^77^*0^^^881 
« tlfcBflf jWS 2©DC/DC3y/^ KttTtfBK* 
ftS^-McLT^ xvs;yiW»#a^<0«EEO«t6*- 

[0 0 16] B^8tefrfrS9iKtiU B*JI6*fcW: 

WE^ffl^a-efJfBA CttiHO«*&0«IWf«r«mbfc« 

•+OB»1(ll*J:lf^3^1««««Bbr, BflF«B 

[0 0 17] Sfcs B«3K9fc^*S»Btt, B#«6 
fcfrfrS8Wfcfcfcvc\ fl&E7*7V77*/l/*fcl\ W 
EA Ctlfr6WKti«A C«E*£i«i««»fc8 
gtm MEDC*E*£J«U IWHtttH*att, tQ 

IB a cmw<o±^mmm^B LTtutaA cwmhk 

if, ttffi^aU:. AC«BO^»Bat»»«:ttttbTA 

coo 1 8] sfc s t§*3si otefrfrswiatt, w*a 

e^Tb^^tc^^Ts gOE7^x^77^;V^OA 
ME7^-r^77^;l/^«JPt'S7^x-<77'<^ 

ww#a*B*ftcfc*»«t-r* 0 ±E«w*cj:n 

« % 7^x^77^^»#atis 7 ^f^77^;V 
[00 19] 

«B»MBB**tf*BWOBBlB»BB*aifflbftH 
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[0 0 2 0] <9&&mt& 1 ) H 1 «\ i fc 

a^agtur^y v*sicia* , r5x4 i irt4, x** 
teyyyn-»fw»xys?>«Ta5«^yy*5, ry 

+»axyh7, ievSf«M/>f8x WffiK^a 

C o o 2 l ] m 2 ti N Hi DBftJftSSB l offlSBRo 
«^tit^§o HBfc*^T\ I 3ttBfl»ft8tt 

l SiiBBJPiaftB^OIWWSfT^xyyv*]*^ 

a, i 9»fflis-^©^y yf^ff^ftsxy^y^t 

TV>£ 0 tmilfftl 71*, ROMfcftUSWt^o 

v^^n^D-fey-y-coy-^xyr^LT^ffl^tiSR 

AM. A/DBH, *4;tfD/Ae8«<re*««ti 

[0022] iyyy*W#Ri 8tt* MkfW3»&A 

$|JS» l o k I /0fW8P» 10 2, *^tt<Dft&&# 
^Bfe1taoinXfe*tfii«fta©flF#xys;yi 9-\ 

^•taMit^+ttiMPi 0 3. 
*/N-Kx-fx»T«i«*n*^raMft^*y 1 04, 

fe*lf±B©#«W»*B«JB*aa»t LTyXrAW 

[0023] xy -y yftBW^a l y»JW» i o 
5t?lis X-ry^y^««l 3teAC«B0WftW*lh 
Ltz.Ct*ffi&tZ>t^ itefNfcxy-yyi 90^*3R 
«f^l^DC/DCay^-^ (/<7-WR 
5R) 1 5*:*7T£}g<fr (ACBB*7fi* *«»M 
»#Sl 7 'sfSfr'T* ffla^^aTUWB* 

<fetfB»flnB*^a«tt^€:y i 0 4«ciHis*s. 
[o o 2 4 ] a 3 «\ hi <mm&imw®mmm& 

1 Itt, ACfBE*X>fy'fyy«»l 3lc«&T 
3ACmiH (iSfflm^) > 1 214, A CUtiS 1 lfr&X 

y^y^wni 3te«»*naAC*E<D0N/0F 



(5) WJI200 2-3 59 9 7 0 
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[002 5] ±B^y*Vi^lBl 3H\ ACfflJHl 
1 *6«»^na A C ^EE^rRfT^ D C HE£ 

»Lfc«* fWftxyyy i 9*<ktfxyyytt»¥Si 
8fctH*rf*o 1«J®?©1 7Hu My+yiHtM 
l 3*WWt"So xv^^MSl 8tt, fHfcxyy 
y l 9 iciglffi^lTMWf^o 

[0 0 2 6] X-f v^y**HWl 3(4, ACttJHl 1 
&^Sn§ACm*DC®EtC^g|LT. ^1 COD 
C/DC3V/<-> O*7-«iS0R) 1 5*>£tfg!2?> 
/O (y7b«SK) 1 6£fcB;fo (A 

/Fout) *i79 J r<(T7<f>l'*l 4^, 

7^*1 4frfeA*JS*l*DC«E*DC/DCa« 
LTfiflW&aSKBl 0 0©fttxys?vi 9tcffi;fr (V 
ou t 1) «HODC/DCny;^ (A7~m 
B£) l 5t, BBMWfNSl 7*6A*«ti**BMI 

C«E«rDC/DCS^bTxys;ytt»#ai 8fcfli 
* (Vou t 2) 1-£Jg2 (/<7-3K) ^DC/DCn 

[0 0 2 7] Bl<DDC/DC3y><-* (^7-ttB 
JK) 1 5ttx K9-f?BB (DRAI VE1 1) fcjctf 

feti i**6a«x^v^yynB4 i^ b^yx 

TlUs $f**-FDl K b^yyx^C IK* 
J:tf3-<;VCH1 lfr&4SB8eF?i0i84 3 i> IE 

^a^a (v s e n 1 3 ) fc-e«rt«nT^s. 

[00 2 8]S2<5DC/DC3y^-? (77 bVM 
ft) 16tt, K9-f^HB (DRA I VE2 1) **tf 

FET2 l^&ftsx^y^y^niKs i h^yx 

*lf3-f;l/CH2 lfr6*«tt«¥»B»5 3fcs BE 
j&ffi#f£ (V S E N 2 1 ) ^T«$nt0^ o 
[0 0 2 9]OflC, X^yf-y^BBl 3<D»ft*& 

Wlo ±Basx-fy?-i 2tf*y?Wi:, AC SiH 

1 ifr&ACBEtfX^yf-y^BHil 3<D7?t<<7 
7^*1 4teAC«E)V«l&*tL*. 7*7^77 W 

4THi, ACifil U^AWWAC 

«Ett^*--K^yy^2 0U:j:5B»*tu 

40 (acs) »± N m-K2K gjn:2 2, ^yfy* 

2 3, fe^tfy U- 2 4 03^fr6ftS®ftlHlBfcA 
A-TSk*^ ^y^^yX2 5kA/F (7^x^ 
77^;v^) tHB#B2 6. **tfxys;yWB¥fti 

8©Ac«E*wp«fjcA*'r*o cntc<tt)s mmm 

7, Sll fe<fctfB2<0DC/DCny/^-^ 1 
5, 1 6, £&mc7*T-r7'7'f';l'*l 4jwesrf 
8o 7^r^77-r;i/^ l 4Tt4> ^y^^yxtcga 

50 [0 0 3 0] o€lc, ±IE7^x^7'7^ l 4 0}®} 
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AF*H3*j;ifH4«wsLrttBa-r*. a 4 a* 03 

©A/FiWSll¥S2 6<D»J««^ , rH-t?«S. a/f^j 
ffll#&2 6t3\ 3HSIS2 0 1 s HJIX^-7>y (V a 
mp) 2 0 3, «Hx9-7V^ (I amp) 2 0 4, 
PWM3>v*l/-* (COMP) 2 0 6, $5<fctfSSB8g 

[00 3 1] B4fc*5^T* RW882 0 Hi, -Tj^A 
ftfi»fc: A C HiJI 1 2 ©±ffiBE»t»3l5<OttE (ACS) 
tfiM&tis flS#OA*«?fc«E«m#a (VSEN 

1) 2 0 2TfttajLfta*HE (Vs) ff*Ex^-7 
(Vamp) 2 0 3*ftLTA;fcS*U pS«*«B 

t&3) ^«X7-7^(Iamp) 2 0 44)-# 
OA*«B?te:HJ**r*o «X7-7y/ (I amp) 
2 0 40«#0A**m:fct ( I S E N 

1) 2 0 57«ttlU7*f^77^;W 1 4©W3« 
»(ls) tfA£2ft£o 
[0 0 3 2] WHtx5-7yy2 0 4tts 3t?S§S<9fcti;fr 

PWMnyKU-* (COMP) 2 0 6<5-*OA*tB 
^tcdtfj^o C^PWMay/^-^ (COMP) 2 
0 60«tfflDA**Ffctt. %^g§2 0 7^&Hfttt# 
A££ft&<> PWM^y/^W^ (COMP) 2 06 
tiv m^X^-7>^ (lamp) 2 0 4 6 AAS ft 
Sg«#i:38*gSg2 o 7^6A*«ti«HftjStolfitt 
*ff^ttttffl-9*PWMffl9 (FETSBSiffl*) £bT 

taX7-7v7 (lamp) 2 0 4 

12 £ s /Vl/X«3b^*<*5J:5fe:M»?ftSo 
[0 0 3 3] Cft*c£>K 7?7V77^;l<<2 1 4 0>f 
y * y XfcSfcftS A*«aB* A C m^o£&|ggt$ 
»te««aiBBk:a*J:^fc*IW*ft* 0 BSlix 7* 
r-Y^7^;l/^l 4fcA*Sft«A*«»£/A*«E^ 
WgftSfB, B6tt, 7^-r * T7 4T*B8t 
aoAAW^A^mEoaBB^-TBT 1 **. 
[0 0 3 4] B5:feJ;tfB6fc*3^T, $m&W£<0$ 

&s -&mmii*ftw?>xi]mm (7*^77^2 

* (7^x^^7^;V^^t) teJSlr^Ttt, B5fe*If 

[0 0 3 5] gfc, T*74T74fr* 1 40ai*mjE 
(A/Fout) ti-£0ftefcfMWSft*« 7*tV 
77 ^i* 1 4TttfflL^:^8fi8Sifi}BO«E (AC 
S) lixy^SMSl 8fcfcA*«*u xy^yflj 

xyyvwfai 8»s ff«xy^vi 9 



(6) ^20 0 2-3 59 9 7 0 

tfKrfWKx K^TiWRX^f-l 2tf#7£ftfc£§ 

&>mmic%orcW&\c$ifoir&tcibte, ac«»i l 

[0 0 3 6] ««MIB^ai m2 
<DDC/DC*Vrt-i* 1 5, 1 6 0ftfftCO^T»W! 
•TSo *l**»W20DC/DC=iy^-j'l 5, 1 
6 0A*tC»4, 7*7^77^71^1 40&*J (AFo 
u t) tftt&Stl*. 
70 [00 3 7] SlMy/^DC/DC 1 5tt, >*7 
-SROflKSWBu JWMSlfcW: 2 4 VOD CWBE (V o u 
t l) *£#LTfW*xy$;y l 9k:flWW-5o li!2<D 
3yA-*DC/DC 1 6tt, MffJROKlinilK, 
fl9fctt5V©DC«BE*Sj«bTxys;y*JW?ai 8 

[0 0 3 8] ittUX'fyf-l 2#*yaft*t* 94 
OfrS iSttElK^ £V F 2 1 * <k 
tf JSSl 2 2*^1X^2 403^ fl^SifittWU 
tt«»JW#»l 7fc»fc«ftfcUl/- (RA1) 4>&£ 

(VCC) te/ty^U- (Bl) frSi^*-F (D 

[0039] mMW^si utmrnt nmm 

7 ii. DC/DC3V^->1 6«re»f^fe» 
OK»P^t5o DC/DC3y/*-*l 6tffi»-r 

-St, ffl**ffp (Vo u t 2) fr&KiWWWxy^y 
AJtP^ai 8fc«*&«*u xy^yWfgl 8MBH 

r^o mMHH¥&i 7&, /^-soitsMKe 
[0040] cc-e, mures i hz&zdc/d 

C3^->15, 1 60»J»*B7-B1 0*MHL 
TS^t*^o B 7 17feiCf»10DC 
/DC3>;^ 1 5©*JW;l/-^«r^*rBs S8ti:P 
WMOTOWg tiBfB, 0 9 tt P WMflTW ffi«r^t* 
»ttB, 01 0(imS©J®#Sl 7©je«EW»OBft 

1 7 1 feJctW 2 OD C/D CayM- 

^15 N l 6<0»lis B«W([^llft*fiWttHI*^IW 
»%tf5t^1?ft5fe», clCTti, ^l^DC/DC 

[00 4 1] H7ic43V^T, X-f y^yyHJK4 1 tt. 
7^r^77^7l/^ 1 4*6©tt* (A F o u t) 
MiRW^ai 7fr6A*«tl*PWM«9 (^310 0 
KHz) X^7f^UXh7>XT 1 1 SBSai" 
£o »at¥»Iall»4 3 h^yXT 1 1 <Offirt£SSf 
^<fcD'¥}f{bbTDCtti^ (Vout 1) kLTfWfcx 

y^yi 9 (JM) fc«<&*r^o *fe, H^t¥fSli]gS4 
3 ^ BfiE^ttl^S (VSEN 1 1) TWBLfttttB* 

50 m»p#si 7fc7-f-K/^-y^ , ra. m»j 
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'mm 7 it, mE&&¥& cvseni d frzxti 

1 5<Dffi*j*£5£{t: (MMEMm) S^T^S* 

[0 04 2] B8ii, m»JP¥i5i 7fr£atfi£ft£ 

1 7& s PWMff^^^TO^H^ilb, ^;]/XtfgT 

i £mflE$a!3M§: ( v s e n i i ) fr*> Aftsns^ffl 

/WMgT 1 Oit^ 17*3.— F*— J PWM 
f^ra-f^-^ 1 ODC/DCny/^ 1 5 
^ffl^K^PWM#14^^*r§o 0614, PWM^ 
tt*^f «ttE!T?*So BHfcfe^T, WWn-' r 

£o 7 ^ H6Kaf*^IC % DC/D 

[004 3]#£, WMflKFftl 7fc*£3!lG>DC 

7 fc:** D C/D C 3^/^-#OJ6«EillP«WHt« 
&»07P-*+^h*Sl/tV>*. *ilR*J»#9l 7 

[0 04 4] H7fc«I^Ts «WH»#Sl 714, * 

*\ mE&aj#a (vsend i?ttHj?ti*tttB«i 

£LT%L*)&t? (Xf7^S2 0l) 0 li 

s-rs (xf7ys 2 0 2) o coweoaais ami 

2 0 2? TNJ ) x r*t>^ HHM>«*fctt. P 
20 3) , XfyyS2 0 7lc»fftS, 

[o o 4 5] wman^m i tttaflaws 
aeBrtT*S6»fr (xt^ys 2 0 2? ryj ) , 

to*. lE****^ ttWMMtffftoTPWMOT 
(Xr^yS 2 0 4) 0 ^ 

a 2 4 v * mm t lt 8H&D at Aft t ® «# 

[0 0 4 6] OC^?, «»W¥S 1 7 14, ±fBXx 

<*fl«tett7o%ttrt) ■ea5*3t«5frS:*jjet* u 

fy^S 2 0 5) o coweoWIL «HMW¥ftl 7 

it, w£i,KTa-T-4-tfm7mmftv&%®$ <* 

ry^S 2 0 5? TYj ) \C&, XfyyS207^ 



(7) ttlH2O0 2-3 5 9 9 70 

72 

J§£ Uf7^S 2 0 5? TN j ) £14, m^H^S 
«#Wk:tt7 0%) fcPWMffl^TOL-TV- 
fcifctL (Xfy^S 2 0 6) , Xfy^S 2 0 7fc» 

[0 0 4 7] Xf^yS 2 0 7m *aOMM!¥Hl 7 
14, »SUfefa-f^^PWMif4i«LT, SI 
1 <DDC/DCny/V-£ 1 50W-;f yy@fS4 1 
teffl*"T* (XfyS 2 07) o 

[0 0 4 8] Off£, x:/i>VlB»#ai 8<0SB®*B 

fca&07P-f-*-h*^LT^S« HI 2 lis A Cm 
M<D O F F <0» ffl 43 £ tfH 2 <0 D C / D C 3 y / V- £ 

H-eftSo BHfcft^T, (a) tiACWRl 1 <D$fcB 
Iff, (b) &AC*7«iB0F F1»«0»f5**f 
(c) GDC/DC n 1 

[0 0 4 9] 0 1 1 te*^T. xy^vWfS 
20 ■ l 814, f»xys/>i 93Wra+^S**W>rU & 
a+T*fti^»&fctt (xf^ys 1 0 1 ? TNJ ) , i 

y^S 1 0 1? TYJ ) , AC«apjV2 0mstt±*7 
tftpftfrBfrtWKfS (Xfy7S 1 0 2) c 
[0050] cioWo«£*> ft«xvs;y»jsp#si 

8t4s AC«SR»2 0ms«±*7fcft^T^ft^»^ 
it:t4 (Xfy^S 1 0 2? TNJ ) . SK7D-««T 
•T*-^ A C «Ktf 2 0 m s l:4oftf&K 
& (Xf7/S 1 02? ryj ) > HI 2 (a) , 
30 (b) tC^t^'Y^V^?, ACm?il ltf*7fcao 
fcci:*^ rAC*7flWBj *3RW8^*y 10 41c 
Eit^§ (Xf^/S 10 3). 
[00 51] 443. A C«ffi 1 1 O*7*«tt«*J0 
«Mt4. ACfil l<DJBK»5 0Hzk:4i5»S-««8 

Omsfcfg^UTV^o <:nt4, AcaastL 
rffi*>n*HftW*iBffl«area:. cioms) 

%<QXJ y*V?WMfcft^Tlt'P%i< i:fe 1 0ms ^ 
?^AC@il^7{i:^LTt4s ffl**W»t«»*C ^ 
^ »?*5J;5«c«dlSnT^S 0 **StOJB»?*4, A 
C«*7«Wfli*«ttl9H*Btf , r*5te:. 7^x^ 
77^;b^ 1 4**tfDC/DC3y^-*«i«LT 

-!OTftB^«*a^*i:«Bf?n*-jaiM2 0ms 

W±OA C«W*7B#tftt^fe(fr&fc A C^7tSI8^i8: 

[0 0 5 2] xv^yfSJW^Si 8t4s WRMW 
*»1 7ICHH? CS l) JWfrl/CMN ©DC/DC 
ay;t-J (;^7-18SR) 1 5 0ffl***7?«&SA 
50 CW7if^^ltSc ®»J®*ai 7?t4, A 
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IS 

ciia»7i»*«flw-sfc* snoDc/Dcay/t 

0*7-mffid 1 5"\G>PWMflW (PWMl) 
<Ofll**#±UT, Ml ODC/DCay/^ Grt7 
-«8BR) 1 5^r^7^^^ Wf^ys 1 0 4) o t 
tUCiD. ACHiU ltf*7£&oT2>>5, xv^y 

[0053] *f*«ic«±, fw»xvy>! oo comm. 

* Ort7-tt»0R) l 50fflft**7*5cfcfofctK 

flf3b<S6f^TPlk:*T*ST , rSB#PJ}&^fi<4D, 012 
(c) fcjR"*\k5fc% ACttSl l<DOFFfr5$Jl# 

#0FFfc&£J;5fcLT^3o 
[0 0 5 4] or5^T, xyyy^Mgi 8tt % fMt 

(Xry^S 10 5). Sftku xy^yJiMSi 8 

(Xf7?S 106), 

[0 0 5 5] cgd&, xvs>yfM»#gi 8tiU StfA 

cm i##ya*ifc«*te, H3otea+fc:Ac«aR 

[0 0 5 6] fiU:Kl!Blxfc*:$fc* $ffi4)$ttlicj:ft 
l£, 7*f-*77^WU 4ttAC«Hfr6«ttfrS*l* 
AC«BE*DC«BEteaaftU fHODC/DCay/^ 
-* 1 5tis 7?tj77'()1># 1 4^6A*«*l*D 
CtESriKOW (2 4 V) <DWEfc£8ILT, ft 
«xy$;yi 9fc#t6U »2<0DC/DC3>v*-* 

I 5ti> 7*T*f:/7^;l/* 1 4 A^&A*Sti* DC« 
ff*»2 0b"W (5 V) (0«Efc*j»LTXVS;yfW 

W¥®5fc#»u xy$>vtW#Ri 8 Mxy 
i;yi9»JW§^Uc v ACffittftl^lflBfc 
«ttlUfc»*te:tts ac«^7«**«WW»#»i 

*yFS5ltt;* : ey 1 o 4fciBK*tf, «8HM»#&1 7 
tt, AC«aw-7«9*Mbfc*£fo S2(7)DC/ 
Dcay^i 6fc<kSxy^:yfWff?©i 7<^)®ff 
0«»*-«»H»«***^<. ^lODC/DCn 
>v*-*l 5«OFFmctkU^ B#ao 

[0 0 5 7] (MNK>Btt2> 01 3-0 1 5«r#gat 
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T, ^OJg»2fcA**a»«JR«H%SlW , i"*o ME 

tti (Hi) tPH«i?***'e*ottB8a:*W"r* 0 ■ 

1 3tis ^eOJg»2fc*^*IB«)BJ«»H^tt«*JW 

[0 0 5 8] 01 3©*W£fo*lr>T* 03 (Sltt^JgfiS 
1) £g£3&tis fWfflfgi 7 0«iE««3BLft 

jSrcfcO* 7HU 7*7^7*7^*1 

/0 4ow»«fi : 5ktt>^ a email 

[0 0 5 9] B3foteV>1\ ^yfy«il3tt, 
7*7^7^1/* 1 4iU »lfe*rfg2^DC/D 
Cny/^1 5, 1 6 fcTM***tlT^S. X-f** 
V^Wigl 3fctt, ACttJil 1^6±««^-fyf-l 
2^bTAC«WHW»*n*. I1^DC/DC3 
y/W l 5<0ttl*tf&«T*5ft«xys;y i 9£« 
J&$n, S2O0C/DC3y/^l 60tBAtfxy 

^v*jw#ai 8ic«»«ti*p «jRWW^ai 7 its 

20 7*tV77^;1'*1 4fc* 31 1 ft&XSmzODC/D 

[0 0 6 0] C<9£5&#f$T\ StMRX^y^l 2tf 
^y£ft£fc> ACftBU lfr&XY yf-V4TOHl 3 

teAc«*waa«*i«. x-f y^y^wmi 3m 

E#^*-F2K SK2 2, ^yfyti-2 3, y u 
"2 4©3-f*fr6ft«jaBiHiSteA*u yu-24 

©«A»*vr*. tftfofcDs «HMW¥S1 7 0® 

30 aw? (vco r-y- cbd 

(DO *^bT«BEWft«Stls «aR«WW*« 1 7tf 

en-rs. 

[00 6 1] ^»JP¥® l 7 tfieftsti*^ WHM 
m^Stl 7 ft, »1CDDC/DC3V/W 1 5%jg®J 
fSfci&OWW«:B8» , r«< ) »2<0DC/DC3y;^ 
*1 6*«t§^ fflrttt? (Vou t 2) »&ftft 

«Wtfxvi?y«IW¥SJ 8te#t&S*u xyi?ypl 
#Sl SMBKrTS. 

[0 0 6 2] 1 7 tf\ 7*r^77 

40 <f))/2 1 4 t/<7-JSOBl!!(t«!g«4fie'rS|g 1 COD C 

/Dcav^wi s^fiasrso 7^x^y7^;v^ 

1 4T*&s MkO)Sttl A*«8t»<AC«« 
tf, *ltO»«l2-e», 7^/r^> r 7^;l'^l 4««S 

wj»*si 7fo*oTy7b»*«H'ewwbT^*, 

[0 0 6 3] VHPJRT^lSl rttW7jr7-r77-f 

;i/^i Aomm^i 4*«HbTawr*. 01 4 

(A/F^ISD *SWB-rSfe»07D-^-h 

*e*§ 0 
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[0 0 6 4] 01 4lC*5VTx £"f> WWP¥R1 7 
a, ®E^ffl?a (VSEN1) T*a«tl*Jfl*«E 
(VS) *rt«OA/DK«#a2 8T-K?)a*. A/ 

^s3oi) o maww^ai 7a, *»wei/c« 

$Mi:WE (VS) ©HiHjMS (§««-vs 
-Vdc) ^tfd Ufy^S 3 0 2) 0 otflc* WR 

iwfai 7 a, ac«su i ©^wKiiaro^w** 

E (SAC) 3&rt»<OA/D^¥S2 8^T^^Wa 
£LT$ajL Uf^S3 0 3) s «8Si»tB#S (I 
SEND T-ttfflSftSArt«iffi (S I) *rrtffi*>A/ 

S 30 4) o 

[0 0 6 5] mHMtt#ai 7 ^«S81fi6»OP»« 
^E (SAC) i^VdcO** (SAC*Vdc = 
Vmp) Srft? (Xry/S 3 0 5) o ^bTs WKM 

w*si 7a. xawni (si) (a cm* 

fc, WttMl (Vmp) tKtl^WL CS I) ©S#S* 
(Vmp — S I = K) fcfTS Wr7yS 30 6) . 
[0 0 6 6] 7li 5!tW>PW 

MfiW^WiPWMnfcv **HCfc;»G**»L 
/ciWtSi^I (PWMn + K*G = PWMn) * 
ffoT, «H*l*««rftft/^X*BPWMnfcb (Xr 
y^S3 0 7) . jKfcft/</i>X«PWMn0PWMffl9 
(PWM3) *£dtl/T\ 7*r<cT74**li0P 
7EHB (D R I V 1 ) tCfcH^T* (Xf^S 3 0 
8) o K7-f7H]& (DR I V 1) SS3?J8P#ai 
7^&X*Stl«PWM«# (PWM3) T'b^V^X 

l 4^Aftffift&ACmiSl l ©^SBWJfi^iEKiS 

[0 0 6 7] of^ «WfWW#Sl 7fcJ:SAC«iS 
1 l OWWO^rftloSBEpBf^B I 5<?)7n-ft-h 
tlWRLTKBirr*. 01 5 a, MKMIP#8l 7fc<k 

[0068] m \ sias^Ts nwMW^m 7a N ± 

(SAC) ©ttfflr-**»B&# (Xf-y^S4 0 
I) . 2 0msKi:*7 OJBMEttTfrWK. «1 0 

vttT#a«bTif^*w T?a5**flffr*wei"« (x 

ry^S 4 o 2) o c«DW£4>8** ««WW#ai 7 
a. 2 0mstt±#7T?*Mfr& (Xf'^yS 4 0 2^ 
TNJ) tea, SK70-*»7**--#. 2 0ms« 
±*7©«'& (Xr*y^s 4 0 20 ryj ) Jca N AC 
«JB*7*9*a««SH : (S I) ^ltxy>?y|i» 
#Rl 7teaMM"6 (Xr^> r S 4 0 3) o "P^, M 
7 tt, »10DC/DC3yA-? (/<7 



(9) »M2 0 0 2-3 5 9 9 7 0 

7<5 

1 S^OPWMil^ (PWMO 
±LTs S1<0DC/DC3V^-* (/<9-SiK») 
1 5<0Hlft**7S-eS Wf'^S 4 0 4) o 
[0 0 6 9] fl&7^ X^S/VfliijSJ^Sl 8a. aiSftiJfflJ 

¥ai 7 ^ ^ a c ws*7m*&t3a*z t , mmm 
i o 4fcii»**So 

[00 7 0] JJLtKBBbft*9K. *ttOJg»2te*n 
tf, 7*r-r77*;l/* 1 4liAC«a8fr60«&*ti* 
70 AC«ffi*DC«EfcE»U SlODC/DCay/^ 
5a, 7*7^77 -fJl/£ 1 4^6AAStlSD 
C«ffi«»l^U^;l/ (2 4 V) OttflEfcSJ&LT* ft 
»xys;vi 9lcttftu ^2^DC/DC3V/^ 

1 5 a, 7£x-<7 r 7<r7l'£l 4fr&A*jStlSDC« 
1£%%i2<DWI/ (5 V) <0«EfcaglbTxv^yW 

8fc«»u aaww^ai 7 a, ACttKi 

yyWW#»l SfcaSMM-ifctfete, fg2<r>DC/D 

20 fttt-OT«t^<, Sl^DC/DC^V 
1 5O»ft*0F F2#> xvs;yfflW#Sl 8 
a, AC«Sl*7ffll9*5MUfe«^teN «»+<0iB« 
HSW^g^WWSWSMt^ty l 0 4lcSIjii£#3 
cttLfc<DX\ B*3b>osaffi*«dJ^x AC«KMR 

So 

[0071] *«Mtt±e«*©Jg«fci®esti 

[007 2] 

a. 7*^77-f^>ttAC«»^6«»*tl*AC 
4 774)MrVg&ZmtD C «E%mS U^l/<0«BE 

tbu ««wiw#aattai#aT-AC««o««&©«j»r 

^ #a^)«E©«tt*-fi»IIM»****^<s DC/ 

Dca:»¥a«wi!rr*cti:UfcoT% ac««o« 

[0 0 7 3] H«W2*C^5««fPJ»eWC,fc 
50 C/DCny/^iis 7*f-f77YWT*gftSft 
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It D cmE*% 1 O U^^O«£Efc^ibTlWPc«» 
U SZODC/DCayn-^ti 7?tj77<()\' 
* ftfc D C ®E£SI 1 O b"Vl/<fc 5 2 <D 

»2©DC/DC3y/<-*teJ:*IMIMBJP* 

X\ 797-j7J4/l'*<D3VTZ^\zWmtft1i1ffi 

[0 0 7 4] R*«3K**>sa»fMffl®aicJ: 

n&\ «*ai *ft«*ii*9(2te*»*»*«Mk:*v^ 
ft«f»jw#ai*, twaaa^^iWE a c 

1t**yic>I&Stf5Cfcibfc0T?, H^S 1 tzlttt 

iv f s c t &^m%w®.wmm*imt set mm 

[0075] sfc. m%.m4icfrfr&mm®u$imic*. 
na. m&m i fca^sfgrafc*?^ i*ftj#at±s a 
c«»o*a»waa8*ttffltT a caaoiwaoww 
fc&tat s c 1 1 Lfc(ox, m#m i 
*«cio*.T\ «j|t*»oasfiisfcAc«Bo«»f*ttaj'r 

[0 0 7 6] a#«5Kjb>fr£SafM8J&Sfc«fc 

n«f, a*^ i icfrfr&mifois^x, 
)wm%m.. 7trT4 774)vz<oxiMWwm 
t>\ xtinmw£mw£t%iz>& ! >K7*>v--<77 

aatwuaasattr s c t ^HTtg t * a ^ -5 
[0077] a#«6»c*^5ffla^j88H»c<}; 

;l/*tiA CW^ft^nS A CfgfiEfcD cmEfcg 
DC/DCmm i mi-7t?7--<77m>2X'$m 

znrcD cm&Zfmi"<Ji'<ommc%8iLx, mux 

#fttt AC WR**H1U aaa«P¥a 
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ai¥greAc«ii[o««ao«»f*tttBbfci^tes dc 

M«E*tt»L"C* 8Ja*<0lt«*«a-f S C 

•r § c t OTi&B«&iaa*aa-*'s c t aroa fc 

[0 0 7 8] £fc, SS2&S7 (C^*>5il«SJg^ait* 

«E*a 1 <SDU^;KD«£Et^SSiLrf^«tx>J?V{c^ 
*SU ^2CDC/DC3yA-^ 7*7-<<-r7<( 

frf* x<%®ztirc d c miEZm 1 © U'-w <t *) /h©a 2 
<d i^-oKaaEKsa&bTfH&xye; yma^m\c^ 

Vi?-KS«l?nfc®#*^2<DD C/D CJ VM-^^ 

[0079] ^ft, ss^skmwsSEtJ; 
w^^^tt^tincjBas-a-acfctbfco^ a 

[0 0 8 0] tit, a#S9tc^Sa®^^SKJ; 

caao^«Ba»»«ttfB br a cm<om<om 
zmtatzct.tLtccDX's ra*a6{C)&»^*^woi«i 
^tciDAT^ a^aowttftteAcaaoiBWfcaai-r 

[0081] tft, n«ai otc^saa^Attaic 
^**©A*«a©aa««, xtimEo'mtmmt 
so x\ M#a6tefrfr8»w©switeiioAT» A*«a* 
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[015] mm$m^mz&%bcmfe(Dtym<D%mw 








[01] 






[06] 




-11- 



(12) 



mm 2002-359970 



[09] 




T21 

iS 



T?21 f CHZ1 hS3 



!' FET 21 '■flU arD22i.C21 
*" °21 V fl ■ — 



D22 &-CZ1 [VSEN21 j f— 



-fH*-O.0 
( 17 I at PI RA1 



&D32 



: Vout2 



AC*?***!*? K I 






$1 (BDC/DCU 





x>$;> 

GND S1 

iF — 9- 



hSIOS 



SW2 V— P1 PWM1 PWM2 GND 
SW2£_P1 



VCC VT1 Vt2 



c 



87 




-12- 



(13) 



2002-359970 



[07] 



CHI 0] 



A/FHJfl- 



T11 
4 * h7>* 



17 



c 



PWM^-r<- 



S201 




S206 

— \- 



PWM7 , 2-f<- 



PWMf'a-T-f- 



-S207 



C 



H7 



II 2] 



ll 4] 



200 
100 
(a) jg 0 
-100 
-200 



§ 10 

(b) £ 5 









-AM 


1000 1500 2000 2500 







10 



to »5 s 









^Oms^l 


) 600 


1000 1500 2000 2500 








- — \ «'» . \ 


) 500 


1000 jj 



T 



Sfflffl-VS-Vdc 



SAC*Vdc-Vmp 



mp-SI" 



PWMn+K*G-PWM 

a* 



PWMra -^Y- 



c 



£7 



S302 



;03 



I-S304 



^S307 



(14) 



#Bfl 2002-359970 



[01 3] 




l® \ 5] 



c 



m 



-S401 










mm 


)C/DC 



S403 



(51)lnt.CL 7 
G 0 3 G 21/00 

G 0 6 F 1/26 



3 9 8 
500 



F I 

G 0 3 G 21/00 
G 0 6 F 3/12 



3 9 8 
50 0 



-14- 



3/12 



2C061 AQ06 HH03 HJ10 HK11 HV04 
2H027 DA01 EE08 EF17 EK05 ZA01 
5B011 DA01 DB01 D804 EA10 EB08 

G602 JA04 MB17 
5B021 MM04 MM05 
5H730 AA12 AA18 AS01 BB14 BB23 
BB57 BB82 BB86 BB88 CC01 
CC04 0004 EE02 EE08 EE10 
EE61 F001 F011 F041 FG05 
XC16 XX02 XX13 XX22 XX33 
XX43 



